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Fig.2 Knee adduction moment during stance phase
Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489S124of the medial femorotibial joint cartilage were assessed using a 3T MR
system (Verio; Siemens). The whole and superﬁcial (half of the whole
cartilage) cartilage in the medial knee joint were assessed. The study
was approved the Ethics Committee, and the nature of the study was
explained to all participants, and written informed consent was
obtained.
Results: The peak knee adduction moment (external) and angle
between the 20s (4.8  10- z  1.9  10 z) and 40s (5.8  10- z  1.7 
10 z) during free gait was not signiﬁcantly different (Fig. 2). Although
the ﬁrst peaks of knee ﬂexionmoment in the 40s (5.7 10- z  1.7 10
z) were signiﬁcantly larger than the values in the 20s (3.2  10- z  2.6
10 z) (Fig. 3, P < 0.05), the knee ﬂexion angle between the 20s and 40s
was not signiﬁcantly different. T2 values of the femoral superﬁcial
cartilage in the 40s (34.0  1.8 msec) were signiﬁcantly higher than the
values in the 20s (32.2  1.4 msec) (P < 0.01). The ﬁrst peak of the knee
ﬂexion moment and the T2 in the 40s were not signiﬁcantly correlated
(r ¼ 0.21).
Conclusions: Knee ﬂexion moments in the 20s were higher than the
moment in the 40s during free gait. Kinematic and kinetic change of the
knee joint during gait due to the ages might start on the sagittal plane.
Although T2 mapping values at the medial superﬁcial femoral cartilage
in the 40s were higher than the values in the 20s, the knee ﬂexion
moment is not related to T2 mapping values of knee joint cartilage. We
could not conclude that the increased knee ﬂexion moment is the
preceding knee kinetic change of the early knee OA from this cross-
sectional study.Fig.1 Marker setĂ
Fig.3 Knee ﬂexion moment during stance phase192
CAN THE KINEMATICS OF THE PELVIS AND THE TRUNK DURING
SINGLE-LEG STANDING PREDICT THE EXTERNAL ADDUCTION
MOMENT OF THE KNEE DURING WALKING?
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Purpose: A high external knee adduction moment (KAM)during
walking is known as one of the risk factors for progression of knee
osteoarthritis (KOA). In the clinical practice, it is important to ﬁnd a
convenient method that can predict a KAM during walking in the KOA
patients. Previous studies showed that the kinematics of the pelvis and
the trunk in the frontal plane affect the KAM during single-leg
standing. However, it remains unknown whether the kinematics of the
pelvis and the trunk during single-leg standing can predict the KAM
during walking. The purpose of the present study was to investigate
the relationship between the kinematics of the trunk and the pelvis
during single-leg standing and the KAM during walking in the healthy
subjects.
Methods: Nine healthy subjects (7 males and 2 females) were
recruited for this study from the local community (age: 24.6  4.3
years, height: 168.2 9 .4 cm, weight: 59.5  5.5 kg). These subjects
performed the gait and the single-leg standing (SLS) trials. In the SLS
trial, subjects stood on two force platforms. The subjects lifted one
lower limb off the force plate ‘as fast as possible’, and held the posture
for 3 seconds. The onset of lift-off point (lift-off onset) was deﬁned as
Figure 2. The relationship between the lateral lean angle of the trunk at
the lift-off onset and the ﬁrst peak KAM during the stance phase of
walking (r ¼ 0.69, p < 0.05).
Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489 S125the time when the vertical component of the ground reaction force
becomes less than 10 N. In the gait trial, subjects were asked to walk
on a 10 m walkway at a self-selected speed. The kinematic and kinetic
data were collected with a six-camera motion analysis system and two
force plates that were time synchronized and sampled at 200 Hz and
1000 Hz, respectively. Helen Hays marker set was used. Surface elec-
tromyographic (EMG) data were recorded from the bilateral gluteus
medius (GM stance limb/GM swing limb), sampled at 1000 Hz. Fol-
lowing data collection, EMG signals were band pass ﬁltered at 20–500
Hz, full-wave rectiﬁed and low pass ﬁltered at 50 Hz. The EMG was
also synchronized with cameras and force plates. The biomechanical
variables including the ﬁrst peak KAM during the stance phase of
walking, the lateral lean angle of the trunk at the lift-off onset, the
lateral tilt angle of the pelvis at the lift-off onset, and the abduction/
adduction angle of the hip at the lift-off onset were calculated using
the OrthoTrak software. The onset latencies of the EMG activity during
SLS were also calculated. The onset of GM activity were determined
when the EMG activity ﬁrst exceeded 3SD from the mean amplitude of
a 50msec baseline period, and remained above the baseline þ3SD for a
continuous duration of 50 msec. The onset latencies were calculated
relative to the lift-off onset. Thus negative onset latencies indicated
time prior to the lift-off onset (time 0). Pearson correlation coefﬁcients
were used to determine a relationship between the ﬁrst peak KAM
during walking and other variables during SLS.
Results: The onset latencies of the GM were -250  61 ms and -440 
66ms in the stance and the swing limbs, respectively. The onset latency
of the GM in the stance limb (Fig.1, r ¼ 0.79, p < 0.05) and the lateral
lean angle of the trunk toward the swing limb side (Fig.2, r ¼ 0.69, p <
0.05) were signiﬁcantly correlated with the ﬁrst peak KAM during the
stance phase of walking. Other variables during the SLS task were not
signiﬁcantly correlated with the ﬁrst peak KAM during the stance phase
of walking.
Conclusions: The present study showed that the lateral lean angle of
the trunk during single-leg standing was signiﬁcantly correlated with
the peak KAM during walking. Therefore, the large lateral leaning of the
trunk during single-leg standing is considered to be one of the risk
factors for progression of knee osteoarthritis (KOA), since the large
lateral leaning of the trunk during single-leg standing suggests the large
peak KAM during walking.Figure 1. The relationship between the onset latency of the GM in the
stance limb and the ﬁrst peak KAM during the stance phase of walking (r
¼ 0.79, p < 0.05).193
EXTERNAL KNEE ADDUCTION MOMENT DURING TAI CHI GAIT IN
PATIENTS WITH KNEE OSTEOARTHRITIS
W. Liu y, J. Kovaleski z, J. McCormick z, R. Pearlman z, A. Pearsall, IV z.
yAuburn Univ., Sch. of Kinesiology, Auburn, AL, USA; zUniv. of South
Alabama, Mobile, AL, USA
Purpose: Abnormal mechanical loading during gait is implicated in the
etiology and progression of Knee Osteoarthritis (OA). Patients with
medial compartment OA and varus malalignment have been shown to
have increased external knee adduction moment (EKAM), a reliable
indicator of medial knee load. Treatment employing physical activity
has been shown to beneﬁt patients with knee OA, including gait
modiﬁcation. Some of the gait modiﬁcations reported to beneﬁt knee
OA include increases in toe-out angle and lateral trunk lean, reductions
in walking speed, and the use of gait aids. Recently, Tai Chi Gait (TCG)
has been shown to be a type of movement strategy with distinct gait
phases that reduce pain and improve quality of life in individuals with
knee OA. The exact mechanical mechanism through which TCG acts is
unknown. The purposes of this pilot study were to examine how TCG
affects EKAM and to examine the biomechanical response between TCG
and walking in individuals with knee OA.
Methods: This pilot study included four participants with tibiofemoral
joint OA (age: 56–70 years; K-L grade  2; BMI: 30.7  4.68). Seven
VICON high-speed infrared motion analysis cameras with a sampling
rate at 60 Hz, and synchronized with two AMTI force plates at 1000 Hz
recorded each participant during the stance phase of the walking and
TCG. Reﬂective markers were attached to bony landmarks on the pelvis,
thigh, tibia and foot. A traditional inverse dynamics approach computed
EKAD of the affected knee joint. Wilcoxon Signed Ranks Test compared
differences in EKAM. Signiﬁcance was set a priori at P < .05.
Results: The peak EKAM for walking (0.693  0.191 Nm/kg) was sig-
niﬁcantly lower (P ¼ 0.001) than TCG (0.771  0.163 Nm/kg), but TCC
showed signiﬁcant lower (P < .05) peak EKAM during the double sup-
port phase (TCC double support phase I: 0.556  0.109 Nm/kg; double
support phase II: 0.614  0.19 Nm/kg) when compared to walking
(0.693  0.191 Nm/kg). In addition, a longer duration peak EKAM was
noted in all subjects during the walking compared to TCC.
Conclusions: Results of this pilot study indicate that TCG could be a
feasible intervention strategy for decreasing EKAM during the double
stance phase because of lower EKAM amplitude. Knowing this bio-
mechanical characteristic is an important and initial step into
